Objectives: The present course is devoted to engineers, physicists, and techniques which require basic tools for applying in experiments, measurements and research with optical instruments.
INTRODUCTION AND CONTENT
The specificity of photodetectors and the requirements of the optical experiments recommend a special treatment of the electronics devoted to this application which constitutes the principal aim of the present postgraduate course. In the first part are treated the study of the photosensors and the coupling typical electronic circuits. From the whole universe of photosensors the most deeply study is devoted to two types widely employed: photodiodes and photomultipliers. In both cases there are described principally its exploitation characteristics, equivalent circuits, the noise and signals and the coupling with preamplifiers.
From the rest of the photosensors it has been made a selection among the more used at present and a brief description is included. In the majority of the cases the explanation of the physical processes is excluded. Anyway sometimes, it has been necessary to analyze some functional physical aspects necessary for understanding the characteristics of the devices. This paper is freely available as a resource for the optics and photonics education community. Two conferences are devoted to the study of junction photosensors ( Fig. 1) (photodiodes, photocells, phototransistors, etc.) [1] , [2] where the photodiodes are studied in more detail. Other 2 conferences are dedicated to the study of photomultipliers [3] . The modulators are devices commonly employed in experimental setups and optical instruments (Fig. 2) due to the necessity of the analysis of light signals through alternating current signals for its handling by analog and digital electronic circuits, it permits the proper selection of the optimal signal frequency for the specific application. Among the modulators employed in optics are found the mechanical switches, the electro optical modulators which employ the Kerr effect and the magneto optical modulators like the Faraday cells [4] . Due to its constructive simplicity and its wide application spectra, the course concentrates in this type of modulator that constitutes and important study objective.
The study of lock in amplifiers constitutes and important topic of the course because of its diffused applications in optics, the mentioned study is exposed in two conferences. The lock in amplifier is a specialized voltmeter of alternating current which uses the synchronic demodulation for measuring the intensity or phase, even in severe noise conditions, it is referred to conditions in which the noise approximate 130 db, sensitivity at full scales of 10 nV or 0,1pA are typical. The instrument can be employed in any case which the signal that could be synchronized with or derived from a suitable reference signal. The output of the lock in amplifier, a direct voltage sensitive to phase and proportional to the useful signal, is available for recorders or for future processing. It can also be employed as a control signal for a closed loop system.
For observing the application of the photodetectors and circuits studied in a complex optical instrument (Fig. 3) it was selected an automatic laser polarimeter for this purpose [5] , [6] . The polarimeters are instruments which measure the rotation of the light polarization plane after traversing an optical active substance. This fact permits that these instruments determine the concentration of substances like glucose, essential oils and hundreds of raw materials and pharmaceutical products being of great utility in the sugar and pharmaceutical industries, in clinical laboratories and other branches of the chemical and biochemical analysis. In two conferences are presented some of the electronic circuits of the automatic polarimeter LASERPOL 101 developed by the Centre of Technological Applications and Nuclear Development (CEADEN). This instrument has the magneto optic system as working principle.
